Assessment of tissue-level kidney functions with primary cultures.
Primary cultures of renal proximal tubule have become important tools for examination of the mechanisms and control of transepithelial transport processes. The utility of the culture preparations for study of integrated tissue functions depends upon their accurate expression of in vivo transport processes. Maintenance of differentiation in culture is enhanced by contractible collagen substratum. Epithelial monolayer primary cultures of flounder and chicken proximal tubule, prepared by enzymatic and mechanical maceration with differential centrifugation, exhibit functional properties at the tissue level that generally resemble known properties of the freshly isolated or in vivo proximal tubule. Transepithelial electrical resistances and potential differences are very similar or identical to those of intact tubules. Na+-dependent glucose transport, a hallmark of proximal tubule function, has the same properties in culture as the tissue in vivo. Similarly, where appropriate comparisons are possible, amino acid, uric acid, and organic anion and cation transepithelial transport processes are qualitatively very similar in culture and in vivo. These two non-mammalian primary proximal tubule culture systems adequately reflect in vivo function, and thus provide opportunities for experimental manipulation otherwise not available.